TI-84 Plus

Using a graphic display
calculator

CHAPTER OBJECTIVES:

This chapter shows you how to use your graphic display calculator

(GDC) to solve the different types of problems that you will meet in your
course. You should not work through the whole of the chapter — it is simply
here for reference purposes. When you are working on problems in the
mathematical chapters, you can refer to this chapter for extra help with
your GDC if you need it.

Instructions for the TI-84 Plus calculator Use this list to help you to find the topic you need
Cha pter contents 3 Integral calculus
3.1 Finding the value of an indefinite
1 Functions integral 26

1.1 Graphing linear functions ... 2 3.2 Finding the area under a curve .. .. 26
Finding information about the graph 4 Vectors
1'2 Flndlng QA ZETO e 2 Scalar product
1.3 Finding the gradient (slope) of a line ... 3 41 Calculating a scalar product 8
1.4 Solving simultaneous equations 4.2 Calculating the angle between two

gra’phicauy BT T T P P P PP 4 Vectors 29
Simultaneous and quadratic equations 5 Statistics and probability
1.5 Solving simultaneous linear equations ... 6 Entering data
Quadratic functions R O 30
1.6  Drawing a quadratic graph ... 7 5.2 Entering data from a frequency table 31
1.7  Solving quadratic equations ................cc.... 7 Drawing charts
1.8 Finding a local minimum or maximum 5.3 Drawing a frequency histogram from

POIHIt ............... e 8 alist 31
Exponentla.l functions ) 5.4 Drawing a frequency histogram from a
1.9 Drawing an exponential graph .. 12 frequency table 32
1.10 Fmdmg a horizontal asymptote ,,,,,,,,,,,,,,,,,,,,, 13 5.5 Drawing a box and whisker diagram
Logarithmic functions from a list 32
1.11 Elvah.latmg I.Ogarlthms T —. 5.6 Drawing a box and whisker diagram from
1.12 Finding an inverse function . a frequency table 33
1.13 Drawing a logarithmic graph Calculating statistics
Trigonometric functpns 5.7 Calculating statistics from a list ... 34
1.14 Degrees and 1adians ... 5.8 Calculating statistics from a frequency
1.15 Drawing trigonometric graph table
More comPIicated fqnctions ) 5.9 Calculating the interquartile range
1.16 Solving a combined quadratic and 5.10 Using statistics

CXPOHCIlltial e.quation e Calculating binomial probabilities
1.17 Using sinusoidal regression 5.11 Use of nCr

2 Differential calculus 5.12 Calculating binomial probabilities
Finding gradients, tangent and maximum and Calculating normal probabilities
minimum points 5.13 Calculating normal probabilities from
2.1 Finding the gradientata point ... 20 XValUeS e 39
2.2 Drawing a tangentto a curve ... 21 5.14 Calculating X-values from normal
2.3 Finding maximum and minimum Probabilities ... 40
points ... 21 Scatter diagrams, linear regression and the
2.4 Finding a numerical derivative ... 23 correlation coefficient
2.5 Graphing a numerical derivative ... 23 5.15 Scatter diagrams ... 41
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Before you start

You should be familiar with:

e Important keys on the keyboard: (on) |20d) | DEL (cLEAR) Y= XT,0,1 ENTER| GRAPH)

® The home screen

Changing window settings in the graph screen
Using zoom tools in the graph screen

Using trace in the graph screen

1 Functions

1.1 Graphing linear functions

Example 1

TI-84 Plus

For a reminder of how to
perform the basic operations
have a look at your GDC
manual.

Draw the graph of the function y = 2x + 1.

Press | 5 to display the Y= editor. The default graph type is Function,
so the form Y= is displayed.

Type 2x + 1 and press ‘ENJEE

Press |zoom| | 6:ZStandard to use the default axes which are =10 < x < 10
and —10<y < 10.

Flotl Flokz Flot:
~Yi1BZ25+1
~NYz=1

M=

“Wy=

“Ne=

~Me=

“Mr=

The graph of y = 2x + 1 is now displayed on the screen.

Finding information about the graph

The GDC can give you a lot of information about the graph of a function,

such as the coordinates of points of interest and the gradient (slope).

1.2 Finding a zero

The x-intercept is known as a zero of the function.

Example 2

Find the zero of y = 2x + 1.

Draw the graph of y = 2x + 1 as in Example 15.
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TI-84 Plus

Press | 2nd) caig | 2:Zero.

P
Press |ENTER .

sminimum
QUEES TR
:inhtersect
i [T Pge by

HAR T s s

To find the zero you need to give the left and right bounds of a region that Yi=zH+l
includes the zero.

The calculator shows a point and asks you to set the left bound.
Move the point using the «) and », keys to choose a position to
the left of the zero.

— LeftEound?  F
Press [ENTER). =-1.z76596 [v=-1.552191

The calculator shows another point and asks you to set the right bound. Yi=zH+l

Move the point using the «) and », keys so that the region
between the left and right bounds contains the zero.

When the region contains the zero press ENTER. / 5

GUESET ]
n=B5108zB= IV=z./0z1z77

Press \EFEQ again to supply a guess for the value of the zero.
The calculator displays the zero of the function y = 2x + 1 at the
point (=0.5, 0).

o ]
LB =i

1.3 Finding the gradient (slope) of a line

The correct mathematical notation for gradient (slope) is % You will find

out more about this in the chapter on differential calculus. Here we just need to
know this is the notation that will give us the gradient (slope) of the line.

Example 3

Find the gradient of y = 2x + 1.

First draw the graph of y = 2x + 1 (see Example 15).

P Continued on next page
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TI-84 Plus

Press | 2nd) cAlC | 6: dy/dx.

Press |ENTER). s mlnimue

FMaEximum
:ihtersect
s (% P b

HAR T s s

Select any point on the line using the | 4) and (» keys and press ENTER).

The gradient (slope) is 2.

du/dx=z
1.4 Solving simultaneous equations graphically
To solve simultaneous equations graphically you draw the straight lines and Solving simultaneous
then find their point of intersection. The coordinates of the point of intersection equations using a non-
give you the solutions x and y. graphical method is covered

. X in section 1.5.
Note: The calculator will only draw the graphs of functions that are expressed

explicitly. By that we mean functions that begin with ‘y =" and have a function
that involves only x to the right of the equals sign. If the equations are written
in a different form, you will need to rearrange them before using your calculator
to solve them.

Example 4
Solve the simultaneous equations 2x + y = 10 and x — y = 2 graphically with your GDC.
First rearrange both equations in the form y =
2x+y =10 x—y=2
y=10-2x —y=2-x
y=x—2
To draw graphs y = 10 — 2x and y = x — 2. Flotl Flotz Flots
Press \Y:) to display the Y= editor. The default graph type is Function, :ﬁ ; E:‘]';EEEH
so the form Y= is displayed. Nz=
Type 10 — 2x and press ENTeR| and x — 2 and press ENTER . "‘-3 4=
e L o wNe=
Press 200M| | 6:Z Standard to use the default axes which are M=
-10<x<10and -10<y < 10. wHe=
The calculator displays both straight line graphs -
Y1=10-2xand f
Y2= x-2 b
ffffff?#

P Continued on next page
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TI-84 Plus

Press | 2nd) CALC | 5:intersect.
alue

Press ENTER .  ZE0
= M1 FMUAM
= M3 1MuUM

intersect
s (= s s
R s s

Press [ENTER) to select the first curve. ¥1=10-2H

Firstcurve?

n=o " ¥=10
Press \ENTEQ to select the second curve. Ye=h-2

Second curve?

n=n " I¥=-2
Select a point close to the intersection using the (¢ and »_ keys and Y2zH-2

press ENTER .

.;-;‘..

GURSST ]
w=3.6ir0z13 [v=1.6470213 «

The calculator displays the intersection of the two straight lines at the
point (4, 2).

The solutions are x = 4, y = 2.

1

berFseckion |

==

n=
=L
1
-
11
r
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Simultaneous and quadratic equations

1.5 Solving simultaneous linear equations

When solving simultaneous equations in an examination, you do not need to
show any method of solution. You should simply write out the equations in the
correct form and then give the solutions. The calculator will do all the working

for you.

Example 5

TI-84 Plus

You will need to have the App
PlySmIt2 installed on your
GDC. This App is permitted
by IBO in your examination.

Solve the equations:
2x+y =10

Press | APPS|. You will see the dialog box as shown on the right. Choose the

App PlySmlt2 and press ENTER). lhance
Y R z:Ct1g9HelF
EHF1aSmlt2
From the main menu, choose 2: SIMULT EQN SOLVER and press envier. | | EESEELTE (LT T R

1: FOLY KOOT FINDER
EH SINHULT EQN SOLYEFR
Z: REOUT

4: FOLY HELF

E: ZIMULT HELF

B: QUIT FOLYEHLT

The defaults are to solve two equations in two unknowns.

Note: This is how you will use the linear equation solver in your
examinations. In your project, you might want to solve a more
complicated system with more equations and more variables.

SIMULT EQN ZOLYEF HODE
EQUATION:P@ =45 67 B9 10
UNKNOHN: B>4567 8910
DEC FRAC|
SCI ENG
nlzz4E5a7HY

Press | F.il and you will see the template on the right.

The equations must
be in the correct order.

Type the coefficients from two equations into the
template, pressing :ENTUR after each number.

Press \'F5] and the calculator will solve the equations, giving the solutions in
the as x, and x,.
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TI-84 Plus

The solutions are x = 4, y = 2.

[HAINTHODENSY ST 2T0 TF4RDI

Quadratic functions

1.6 Drawing a quadratic graph
Example 6

Draw the graph of y = x> — 2x + 3 and display it using suitable axes.

Press \E to display the Y= editor. The default graph type is Function, so the | Flotl Flakz Flokz
form Y= is displayed. W BRI 2R
Type x2 — 2x + 3 and press |ENTER). “We=
\ W=

— : “My=
Press z00M; | 6:Z Standard to use the default axes which are —10 <x <10 “MNe=
and -10 < y < 10. “MWe=
The calculator displays the curve with the default axes. ‘\‘/

Adjust the window to make the quadratic curve fit the screen better.

1.7 Solving quadratic equations

When solving quadratic equations in an examination, you do not need to show
any method of solution. You should simply write out the equations in the
correct form and then give the solutions. The GDC will do all the

working for you.

Example 7
Solve 3x2—4x—-2=0

Press \:'APPS'J\. You will see the dialog box as shown on the right. Choose the

App PlySmlt2 and press ENTER .

P Continued on next page
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TI-84 Plus

From the main menu, choose 1: POLY ROOT FINDER and press ENTER .

EHFOLY ROOT FINDER
c: ZIMULT EQn ZOLVER
=: REOUT

4: FOLY HELF

E: ZTHULT HELF

B: QUIT FOLYEHLT

The defaults are to solve an equation of order 2 (a quadratic equation)
with real roots. You do not need to change anything. ORDER  1E*4567 B840
AN a+bi  Fet08D

DEC

SCI ENnG

FLOAT Rl B ey :

RADIAN [T
(MAINI  (HELFIMERTI

Another dialog box opens for you to enter the equation. Sz witgw+an=H
The general form of the quadratic equation is a2x*> + alx + a0 = 0, gf :

so we enter the coefficients in a2, al and a0. an=

INRINYMODENCLRILOADIZOLYE]

Here a2 = 3, al = —4 and 40 = —2. Be sure to use the \(T)) key to enter the 3z xe+31x+a0=H
negative values. ag =

Press |enteR) after each value. an=-21

Press \@ and the calculator will find the roots of the equation.

[HAINHODENCLEILOADNZOLYE]

The solutions are x = —0.387 or x = 1.72 (3 sf). Sz et w+ag=H

*1 B1. 72872922
W= "L 3874238867

(HAINYHODENCOEFY ZT0 WF 4kD1

1.8 Finding a local minimum or maximum point

Example 8

Find the minimum point on the graph of y = x? — 2x + 3.

Draw the graph of y = x> — 2x + 3 (See Example 19).

P Continued on next page
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Method 1 - using a table

You can look at the graph and a table of the values on the graph
by using a split screen.

Press | MODE| and select G-T.

Press |GRAPH|.

TI-84 Plus

OFHF LI ENG
nizz4ER7HD
AN

FAE FOL ZEA

A
|

i pOT
36% SIHUL
E d+bi  FeAL
T

FULL HORIZ
HNERT 4

-
=1
~HE

ATbl to 0.01
Press 2nd| T™BLE| to return to the graph and table screen.

The minimum value shown in the table is 2 when x = 1. Ty Yy
0 =
i £
c K3
K] B
y i1
£ i8
] Zr

F
Look more closely at the values of the function around x = 1. THELE SETUF
TblStart=.98
Change the settings in the table: Press 2nd| TBLSET I ﬁLE I']'.IE = gl
Set TblStart to 0.98 Depend=

precision in the box below the table.

Press » to move to the column containing y-values. This shows greater

‘We can conclude that this is a local minimum on the curve.
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TI-84 Plus

Method 2 - Using the minimum function

t

Press | 2nd, cAlC | 3:minimum. F;]!g{]!}]lg
— svalue
Press ENIER. 2 Fero
Minimum
= M3 1MUM
2fintersect
B oo
Ca O

To find the minimum point you need to give the left and right bounds Y= -2 H+E
of a region that includes it.
The calculator shows a point and asks you to set the left bound. Move

the point using the | ¢, and » keys to choose a position to the left of the
minimum.

Left Bound?

Press \@ d=4eB0B511 Y=Z.ZBZO33E
The calculator shows another point and asks you to set the right bound. Y= -2 R+

Move the point using the  «) and [» keys so that the region between the left
and right bounds contains the minimum.

When the region contains the minimum press ENTER).

Gucss? | F
n=1.6202979 Y= HOPYHENHE

Press \/‘ENTER\‘ again to supply a guess for

. In this example the value of x is not
the value of the minimum.

exactly 1. This is due to the way the
calculator finds the point. You should
The calculator displays the minimum | ignore small errors like this when you

point on the curve at (1, 2)_ write down the coordinates of the o
point. Mimimum  F
w=l.000001y Y=g
Example 9
Find the maximum point on the graph of y = —x2 + 3x —4.
Press \Y:) to display the Y= editor. The default graph type is Function, Flotl Flokz Flotz
so the form Y= is displayed. M E 'H2+3}=:—4
Type —x? + 3x —4 and press ENTER). “-3 z=N
N ) Ny RE
Press z00M| | 6:Z Standard to use the default axes which are =10 <x <10 wy=
and =10 < y < 10. “Me=
“NE=

P Continued on next page
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TI-84 Plus

The calculator displays the curve with the default axes.

Adjust the window to make the quadratic curve fit the screen better. I:

Method 1 - using a table SCI ENG
You can look at the graph and a table of the values on the graph by using a

. KADIAN
split screen. M PHF: FOL =SER
Press (mopg| and select G-T. L,'."ﬂm! DEII‘IUL
) Fa -
1 E R a+bi Ft Bu
Press |GRAPH). FULL HORIZ [
HNEXT -I-
The maximum value shown in the table is —2 when x = 1 and x = 2. ; o L1y
w —t s
i "
F "
)(: 3 |
! y “H
; £ -14
! B "2
Look more closely at the values of the function between x = 1 and x = 2. AELE SETUF
Change the settings in the table: Press | 2nd) TEE@. Thlztart=1.4
& & S albl=.81
Set TblStart tol.4 IhdrFnt.:

ATbl to 0.01 eFend:

Press  2nd Y :TABLE) to return to the graph and table screen.

Press () to move to the column containing y-values. This shows greater
precision in the box below the table.
Press | ¥) to scroll down until you find the maximum value of y.

The table shows that the function has smaller values at points around
(1.5, -1.75). We can conclude that this is a local maximum on the curve.

P> Continued on next page
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TI-84 Plus

Method 2 - Using the maximum function

Press 2nd| CALC | 4:maximum.

sualue
P Zero
fminimum
Max1mum
rintersect
s P b

HAR s b

To find the maximum point you need to give the left and right bounds of a | ¥{=-H*z+ZH-Y4
region that includes it. i Iy

Press ENTER|.

The calculator shows a point and asks you to set the left bound. Move

the point using the | ¢, and » | keys to choose a position to the left of the

maximum.
- L&ft Eound®
Press [ENTER. H=.OZEEX102 Y= -Z.0B001Y
The calculator shows another point and asks you to set the right bound. W= -HrE+IE-Y
M N

Move the point using the «) and [» keys so that the region between the left
and right bounds contains the minimum.

When the region contains the minimum press |ENTER|.

GUgss?
n=Z.0r4qEEL  Y=-2.0E001Y

Press |ENTER| again to supply a guess
for the value of the minimum. In this example the value of x is not
. exactly 1.5. This is due to the way the L
The 'Calculato.r dlsplays the calculator finds the point. You should /FF)
maximum point on the curve ignore small errors like this when you I/If:
at (1.5, -1.75). write down its coordinates. [
1MUY

Exponential functions
1.9 Drawing an exponential graph

Example 10

Draw the graph of y = 3* + 2.

Press | Y=/ to display the Y= editor. The default graph type is Function, so Flokl ;1‘2"13 Flotz
the form Y= is displayed. 331 B3"+2
) PR R —
Type 3* + 2 and press ENTER/. W=
(Note: Type 3) A x1.6,4 », to enter 3*. The (»] returns you to the baseline :‘ﬁ ; =
from the exponent.) NE=

Press | 200M] | 6:ZStandard to use the default axes which are =10 < x < 10
and —10<y < 10.

P Continued on next page
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TI-84 Plus

The calculator displays the curve with the default axes.

Adjust the window to make the exponential curve fit the screen better.

1.10 Finding a horizontal asymptote

Example 11

Find the horizontal asymptote to the graph of y = 3* + 2.

Draw the graph of y = 3* + 2 (see Example 22).

You can look at the graph and a table of the values on the graph by using a 1 ﬂ! tCI ENG
split screen. F:FII;IIFII'I 0iczzute7BY
Press mobg| and select G-T. I “F'IHP: Egl_l._ SEQ
P 1 3
Press |GRAPH). E'I"Il!nu-:tl-'. I:-'::!g!.
1 L L-
FULL HORIZ
HNEXT 4
The values of the function are clearly decreasing as x — 0. = P
1] 3
i L
- i1
3 -
Y : ]
£ cHE
] e |

Press | 21d) TBLE] to switch to the table. Y1

Press 4/ to scroll up the table. EE%%

The table shows that as the values of x get smaller, Y, approaches 2. %%%
i1

P Continued on next page
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TI-84 Plus

Eventually the value of Y, displayed in the table reaches 2. Ly
Press > to move to the column containing y-values. This shows greater ;—
precision in the box below the table. You can see, at the bottom of the Z
screen, that the actual value of Y, is 2.00000188168... M S E
We can say that Y, — 2 as x > —co. t -E E.llllil:l
The line x = 2 is a horizontal asymptote to the curve y = 3* + 2. Mi=2.86060801 221683
Logarithmic functions
1.11 Evaluating logarithms
Example 12
Evaluate log,3.95, In10.2 and log, 2.
Press |aLpHA \?2) | 5:10gBASE(to open the log template.
Enter the base and the argument then press ENT@.
- 1i: absi
& EI
= nherive
Y: FnInk(
To3EARSEL
HTRRIYVAE]
For natural logarithms it is possible to use the same method, with the base | [] (ul=FP} C3.953
equal to e, but it is quicker to press . . S9E597R955
Note that the GDC will evaluate logarithms with any base without having lncl@. 2o
to use the change of base formula. 2. 32238772
10925

1.12 Finding an inverse function

The inverse of a function can be found by interchanging the x and y values.
Geometrically this can be done by reflecting points in the line y = x.

Example 13
Show that the inverse of the function y = 10*is y = log, x by reflecting y = 10* in the line y = x.
Draw tEe line y = x so that it can be recognised as the axis of reflection. Flotl Flotz Flok:
Press Y= to display the Y= editor. The default ~N1 Bk .
graph type is Function, so the form Y= is displayed. ~NMzB1A
Type x and press ENTER. JER—— N f.
 (a Note: Type (1) 04/ XT.6.a » “My=
Type 10~ and press ENTER|. Lt — wMe=
— to enter 10%. The | » | returns you I'I'I _
to the baseline from the exponent. TR
Press winpow, and choose options as shown. THOOL
e - HMin= 4.7
This will set up square axes —4.7 < x < 4.7 and —3.1 < y < 3.1. with the Hm;g:“- 5
same horizontal and vertical scales. :“:5;. 1=1
Ymin=-3.1
Ymax=3.1
Yecl=1
tares=1

P Continued on next page
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Press GRAPH.
The graphs of y = x and y = 10~ are displayed.

TI-84 Plus

Press | 2nd| ORAW)| 8:Drawlnv.
Then press APHA | F4| and choose Y. .
Press ENTER.. Alternatively press LOG| X.T,,n
‘ to enter log(x). \;LOG\ is a shorter
way to enter log, .

Fawlnw Yz
Done

Press |GRAPH).
The graphs are displayed.
The calculator will display the inverse of the function y = 10+,

Press Y = to display the Y= editor.
Type log(x). Press 106 X,T, 6,0 to enter

log(x). \/’Loieﬁ\i is a shorter way
to enter log, .

Flokl Flokz Flotz
N1 BR

WeE1E"
wNWMrElogdHd
wNy=

“We=

“Me=

Press {GRAPQJ to display the graphs of y = x, y = 10*and y = logx.
The inverse function and the logarithmic function coincide, showing that
y = log, x is inverse of the function y = 10~.

1.13 Drawing a logarithmic graph
Example 14

Draw the graph of y = 2log, x + 3.

Press \B to display the Y= editor. The default graph type is Function, so
the form Y= is displayed.

Press (AwHAl F2 | 5:10gBASE( to open the log template.

Enter the base and the argument then press |ENTER).
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Type 2log,,(x) + 3 and press [ENTER). Flotl Flotz Flot:
Press \ZT% 6:XStandard so that the calculator displays the curve with the ~1E21 0914 Cod+3
default axes. i —

wHe=

“My=

“He=

“NE=

The calculator displays the curve with the default axes.

Change the axes to make the logarithmic curve fit the screen better.

Trigonometric functions

1.14 Degrees and radians

Work in trigonometry will be carried out either in degrees or radians. It is
important, therefore, to be able to check which mode the calculator is in and to
be able to switch back and forth

Example 15
Change angle settings from radians to degrees and from degrees to radians.
Press MODE|. i SCI  ENG
o . (2 A (B [ 01zz45R7/HY
Select either RADIAN or DEGREE using the ») | « (] ¥ keys. DEGREE
Press ENTER). FAE FOL =ER
Press \;727} Qui! e O
28 P EQUENTIAL LIS
:ﬂ a+tbi.  FetBi
AN HORIZ G-T
HNEXT 4+
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1.15 Drawing a trigonometric graph
Example 16

TI-84 Plus

Draw the graph of y= Zsin(x +%) +1.

Press ‘Xj to display the Y= editor. The default graph type is Function, so
the form Y= is displayed.

Type y=2 sin(x + %) +1 and press ENTER).

Flotl Flotz Flots
E m
x'-r'15251n[.“-=:+?:|

wWe=
“Wa=
“Hy=
“He=
“MeE=

Press (zoom| 7:ZTrig.
The default axes are —6.15<x<6.15and -4 <y < 4.

The notation sinx, cos?x, tanx, ...

is a mathematical convention that
has little algebraic meaning. To enter
these functions on the GDC, you
should enter (sin(x))?, etc. However,
the calculator will conveniently
interpret sin(x)? as (sin(x)).

NN
P

More complicated functions

1.16 Solving a combined quadratic
and exponential equation

Example 17

Follow the same GDC procedure
when solving simultaneous equations
graphically and solving a combined
quadratic and exponential equation.
See Examples 18 and 24.

Solve the equation x> — 2x+ 3=3-2*+4

Press \B to display the Y= editor. The default graph type is Function, so
the form Y= is displayed.

Type ¥ — 2x + 3in Y, and press \@ Then type 3 X2 +4inY,

and press ENTER .

(Note: Type 2 A/ () xT.6,8 »] to enter 2. The 2/ returns you to the
baseline from the exponent.)

To solve the equation, find the point
of intersection between the quadratic
function y, = x> — 2x + 3 and the
exponential function y, = 3 x 27 + 3.

Flakl Flokz Flok=:
W AT 25 3
W BIH2
M=l

“My=

wWe=

“Ne=

Press (zoom] | 6:Z Standard to use the default axes which are —10 < x < 10
and —10 <y < 10.
The calculator displays the curves with the default axes.

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute

P> Continued on next page

Using a graphic display calculator




TI-84 Plus

Adjust the window to make the quadratic curve fit the screen better.

Press 2nd) (CALC | 5:intersect.

P Zero
fminimum
= maximum

Press ENTER.

ihtersect
s P Egs b
R T s b
Press ENTER to select the first curve. Ni=H Z-2H+3

w=l.70eiEr? Y=z NBzhEEE

Press ENTER to select the second curve. V=3 -HIeY

n=l.r0E1er? YW=4.8218876

Select a point close to the intersection using the | ¢ and » keys Utk i et L
and press ENTER/.

The calculator displays the intersection of the two straight lines at the point .I".,:
(2.58, 4.50).

The solutions are x = 2.58 and y = 4.50.
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1.17 Using sinusoidal regression

Example 18

It is known that the following data can be modelled using a sine curve:
x| 0 1 2 3 4 5 6 7

y| 69|94 |79 |6.7 9283|6589
Use sine regression to find a function to model this data.

Press smi| | 1:Edit and press 3. L1 L2 Lz 1
Type the x-values in the first column (L1) and the y-values in the second [j__ EE ______
column (L2). z g

Press \IFERJ or v after each number to move down to the next cell. .,3| EE

Press | » to move to the next column. E EE

You can use columns from L1 to L6 to enter the lists. L =0

Press 2nd, |STAT PLOT and eto select Plot1.

Select On, choose the scatter diagram option, XList as L1 and Ylist as L2. - ‘i' f
2 o
You can choose one of the three types of mark. ot2 OffF
20| o
ot 3. 0fFF
L o
u]
Flokz Flakz
0ff
gres Bl L Jdh
Hhe: HIH |7
wlistilq
Mlistilz
Mark: o B
Press \:Z()LIW 9:ZoomStat. o . .
Adjust your window settings to show your data and the x- and y-axes. ; * * *
You now have a scatter plot of x against y. I * *
Press [2nd 1 to return to the Home screen. Sinkeg Lia.Lza%q

&
Press sur] CALC | C:SinReg.

Press | EdJ | 2ndJ? @, ALPHA F4 ) choose Y, and press F3.
Press 3 again.

On screen, you will see the result of the sinusoidal regression. SinkF=3a

The equation is in the form y = asin(bx + ¢) + d and you will see the values g=g*sintbx+ci+d
of a, b, c and d displayed separately. IS:E: gg%g%ggg%
The equation of the sinusoidal regression line is c=-. 7993734207
y = 1.51sin(2.00x — 0.80) + 7.99 d=7.991A873656

P Continued on next page
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Press \\GRAPH} to return to the Graphs page.

Press ). - A3 Flotz Flots
. . L ~Y181. SBcaaa0a 1k
The regression line is now shown in Y,. You can see the full equation if you W=
scroll to the right. M=
why=
~He=
“Me=
o=

2 Differential calculus

Finding gradients, tangents and maximum
and minimum points

2.1 Finding the gradient at a point
Example 19

Find the gradient of the cubic function y = x* — 2x*> — 6x + 5 at the point where x = 1.5.

Press | ¥=) to display the Y= editor. The default graph type is Function, so the Flotl Fletz Flotz

z s
form Y= is displayed. "-$1 Eﬁ 2R —BX+D
B PR wWWe=
Type y = x> — 2x° - 6x -I; 5 and press |ENTER . W=
(Note: Type xT.6,4 (A |3/ () to enter x3. The [»] returns you to the baseline "'-3 Y=
41,61 g =

from the exponent.) WM E=

Press (zoom | 6:ZStandard to use the default axes which are 10 < x < 10 and
-10<y<10.

Adjust the window to make the cubic curve fit the screen better.

Jasl

Press \@ @ | 6: dy/dx.

Press ENTER .
Press (1) (.4 (5) [ENTER).

sualue
4=l alw
fminlmum
JUEESYLTE

: ihtersect
(L= s

s S adx

P> Continued on next page
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The calculator displays the gradient

. In this example the value of xdy/dx
of the curve at the point where x = 1.5. P v/

is not exactly —5.25. This is due to
The gradient is —5.25. the way the calculator finds the point
gradient. You should ignore small
errors like this when you write down
the coordinates of a gradient at a the
point.

TI-84 Plus

Jutdx=-E.z48088

2.2 Drawing a tangent to a curve

Example 20

Draw a tangent to the curve y = x3 — 2x? — 6x + 5 where x = —0.5.

First draw the graph of y = x3 — 2x2 — 6x + 5 (see Example 30).

o
Press | 2nd, | DRAW/.
Choose 5:Tangent.

Press |ENTER|.

FPOIMTS STO
s ClrDraw
2ilined

StHorizontal
dilertical
Tang9ent.q

: Or-awF
TdShader

Press ()] 0) () (&) EVTER)

The equation of the tangent is In this example the values —3.25 and

5.75 are not shown as being exact.

y=-325x+5.75 This is due to the way the calculator
finds the values. You should ignore
small errors like this when you write

down the equation of a tangent.

w=-%.z490985+5 7500005

2.3 Finding maximum and minimum points

Example 21

Find the local maximum and local minimum points on the cubic curve.

First draw the graph of y = x® — 2x? — 6x + 5 (see Example 30).
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Press | 2nd| CALC | 3:minimum.

Press ENTER).

To find the minimum point you need to give the left and right bounds of a T T R Ty e T Y
region that includes it.

The calculator shows a point and asks you to set the left bound. Move
the point using the (¢ and » | keys to choose a position to the left of the
minimum.

Press (e L&fk Bound?
Tess ENTER/. A=1.7E7EEY Y= CEMOFOEE
The calculator shows another point and asks you to set the right bound. Y= F-ch T E-an+E

k

Move the point using the | « and [», keys so that the region between the left
and right bounds contains the minimum.

When the region contains the minimum press "ENTEy\.

QUeSST
n=Z.BE4E9Z8 Y=-B.267E1E

Press \E'\@ again to supply a guess for the value of the minimum. [
The calculator displays the local minimum at the point (2.23, —7.24). /\

e
J NS

n
A B v=-7.236233

Press | 2nd) CALE | 3:maximum £nter). To find the local maximum point

on the curve in exactly the same way. / k“x

ke e canineen ittt 15 (03577, BUI5), N
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2.4 Finding a numerical derivative

Using the calculator it is possible to find the numerical value of any derivative
for any value of x. The calculator will not, however, differentiate a function
algebraically. This is equivalent to finding the gradient at a point graphically.

Example 22
x+3 dy
If ¥=——, evaluate ——
x dx|,_,
Press ALPHA| F2,.
Choose 3: nDeriv( to choose the derivative template.
Enter x and the function in the template. Enter the value 2. :_m 0y | gei:
Press [ENTER).
. x+3 d [ W3
The calculator shows that the value of the first derivative of ¥ = ~ anl Ta | u=z
is —0.75 when x = 2. 15151515 b =
i
2.5 Graphing a numerical derivative
Although the calculator can only evaluate a numerical derivative at a point, it
will graph the gradient function for all values of x.
Example 23
dy
If y=—*_, draw the graph of <.
7 x+3’ W Sl dx
Press \f) to display the Y= editor. The default graph type is Function, Flotl Flokz Flokz
so the form Y= is displayed. ~41=l
wHe=
wHr=
why=
wHe=
“HE=
W=
Press ALPHA F2,. Floti Flobz Flots
Choose 3: nDeriv (to choose the derivative template. M Edd— Ciid | O=:
Y2 S
W=
“My=
wNe=

P Continued on next page
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Flakl Flokz Flokz

. X
In the template enter x, the function 13 and the value x.

o 3 A H
Press |ENTER). ¥ 1 By [ e ]l:-:::-:
wWe=
wHe=
wHy=
wNe=
wNE=
Press [zoom| 6:ZStandard.
The calculator displays the graph of the numerical derivative function
fy=—2_,
oY x+3
Example 24

3
Find the values of x on the curve y = %+ x* —5x+1 where the gradient is 3.

Press | Y=j to display the Y= editor. The default graph type is Function, Flatl Flokz Flokz
so the form Y= is displayed. ~1=M

wWe=

“Mi=

wWy=

wNe=

“NE=

W=

Press |ALPHA| | F2). Floti Flokz Flot:
Choose 3: nDeriv( to choose the derivative template. M Edd— il | g=:

wNe=
wWa=
“My=
“He=

. 3 Flokl Flote Flokz
In the template enter x, the function % +x” —5x+1 and the value x.

3
P d [ x z
Press ENTER. ~H Eﬁ[ SR -OR T
~Vz=N
“Wa=
why=
wMe=

Press [zoom| 6:ZStandard.
The calculator displays the graph of the numerical derivative function

x3
of y=?+x2—5x+1.

P> Continued on next page

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute Using a graphic display calculator




TI-84 Plus

Press \5 to display the Y= editor. i
Enter the function Y, = 3.
Press Gy DN ¥ S
The calculator now displays the curve and the line y = 3. \\({(
To find the points of intersection between the curve and the line. F@mﬂ
Press 2nd calc | 5:intersect. sualuye
2l g 25 zZero
Press |ENTER|. SEmindmum
92 a1 mum
intersect
= oy
re s
Press [ENTER| to select the first curve. Yi=nDeriv (i 313+ H 20N
LT ¥
Firstcurve® |
n=0 ¥=-
Press [ENTER) to select the second curve. Ve=z \ /
Second CUFveT
Select a point close to the intersection using the «) and (» | keys Ve=z
and press ENTER).
Repeat for the second point of intersection. 3 F
GUEssT 5
n=l.rozizr7 V==
The curve has gradient 3 when x = 4 and x = 2 \ '7
In this example the value of x is not o
exactly 2. This is due to the way the R 'l. . F T e
calculator finds the point. You should ?f
ignore small errors like this when i
you write down the coordinates of a Intersection |
. . n=1.98989988 |¥==z
gradient at a point.
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3 Integral calculus

can arise.
3.1 Finding the value of an indefinite integral
Example 25

TI-84 Plus

The calculator can find the values of definite integrals either on a calculator
page or graphically. The calculator method is quicker, but the graphical method
is clearer and shows discontinuities, negative areas and other anomalies that

Press ALPHA| F2).

Choose 4: fnlnt( to choose the integral template.

In this example you will also use templates to enter the rational function
and the square root.

Enter the upper and lower limits, the function and x in the template.
Press [ENTER|.

The value of the integral is 21.5 (to 3 sf).

|
-
(-3 )
. 21.51471863

3.2 Finding the area under a curve

Example 26

the form Y= is displayed.
Type y = 3x*> — 5 and press ENTER).

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute

Find the area bounded by the curve y = 3x? — 5, the x-axis and the lines x = —1 and x = 1.

Press \B to display the Y= editor. The default graph type is Function, so

Flokl Flokz Flotz
z
~Y1E3ET-5

wWe=
wWa=
“Wy=
“He=
wWE=

P> Continued on next page

Using a graphic display calculator




TI-84 Plus

Press | z00M 6:ZStandard.
The default axes are =10 < x < 10 and —10 < y < 10.

.H-\—\_\-.

Adjust the window settings to view the curve better.

=

\/

Press | 2nd) caLg) 7:[f(x)dx. i=3R"z-E

=

The calculator prompts you to enter the lower limit for the integral.

Type —1 and press ENTER. . \
Be sure to use the (-) key.
\ Lawgr LimitT 4

Type 1 and press ENTER). Yi=3H~z-E I

UPP-H" Lm‘.:t*-l-/

.

The area found is shaded and the value of the integral (—8) is shown on the
screen.

Note: since the area lies below the x-axis in this case, the integral is
negative.

JFxidx="-H

The required area is 8.
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4 Vectors

Scalar product

4.1 Calculating a scalar product

TI-84 Plus

There is no scalar product
function on the TI-84 plus,
but you can find the result
by multiplying the vectors
as lists and then finding the
sum of the terms in the list.

Example 27
Evaluate the scalar products:
" . 1 3
4] 1-1

a Press 2nd) LIST | MATH | 5:sum(.

JetdDew

Enter the vectors as lists using curly brackets { }. Separate the terms of the
vectors using commas.
Multiply the two vector lists together.

AmC {1, 33k "3 4%

Close the bracket and press \\'ENTEg}.

(0

Sumi{I:S}*{'S:{;
i

b Press \3@ LIST | MATH | 5:sum(.
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Enter the vectors as lists using curly brackets { }. Separate the terms of the |4, =], 43k {F. 2> =1
vectors using commas.
Multiply the two vector lists together.

Close the bracket and press \@ sumct Ll ~1.42%L3
1\ (3 3
=11 2|=-3
4| (-1

4.2 Calculating the angle between two vectors

The angle 8 between two vectors a and b, can be calculated using the formula

0 = arcos %'—P
allb|

Example 28

Calculate the angle between 2i+3j and 3i-j

Press MODE|. I =CI  ENG
. . . 1]; nizz4yce/HBY
Select either RADIAN or DEGREE (according to the units you need your 01 DEGREE
answer in) using the (») ¢ [« ¥ keys. FAE FOL ZER
Press \"ENTEB] ANNECT! eoT
\ EQUE ZINUL
Press | 2nd | Quit!. 3 a+bi-  FeAL
ress 2\l T!{ HORIZ G-T
NEXT 4
Press | 2ud) DISTR). cos-1(
Press (aPHA F1) and select the fraction template 1:n/d cos-11
ned
& Uned
= knaddklnesd
Y: FFARD
FUNC HTHHI'I"-'HHI

P Continued on next page
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AMES OFS [GENNs
1iminc

Press 2nd) LIST | MATH | 5:sum(.

tmediant
SLM G
tFrodl
JetdOew

Enter the vectors as lists using curly brackets { }. Separate the terms of the | * Sum { SE.3> kL3071 1
vectors using commas. j | PO PEREIY-
Multiply the two vector lists together.

To calculate the magnitudes of the vectors use the formula
|a§+bj| =a*+0b’

Use the » key to exit the templates before entering the final bracket.

Press ENTER . T [ sur CCEa35 ok T3y

&)
¥ . o3 ? T o _J Eo=i J c ..'

The angle between 2i+3j and 3i—j is 74.7°. Rt O R
4. 7442213

5 Statistics and probability

You can use your GDC to draw charts to represent data and to calculate basic
statistics such as mean, median, etc. Before you do this you need to enter
the data in a list.

Entering data

There are two ways of entering data: as a list or as a frequency table.

5.1 Entering lists of data
Example 29

Enter the data in the list: 1, 1, 3, 9, 2.

Press st 1: Edit and press [ETER). L1 Lz Lz i
Type the numbers in the first column (L1).
Press |ENTER| or v after each number to move
down to the next cell.

L1 will be used later when you want to
make a chart or to do some calculations
with this data. You can use columns from
L1 to L6 to enter the list.

lvu:l.-.u-l-l-l-

Liler=
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5.2 Entering data from a frequency table
Example 30

TI-84 Plus

Number 1121345
Frequency (3 (4|6 |5 |2

Press stT|| 1:Edit and press EnTER.

Type the numbers in the first column (L.1) and
the frequencies in the second column (L2).
Press [EnTER| Or v after each number to move
down to the next cell.

Enter the data in the table:

Press» to move to the next column.

L1 and L2 will be used later when you want
to make a chart or to do some calculations
with this data. You can use columns from L1
to L6 to enter the lists.

Drawing charts

Charts can be drawn from a list or from a frequency table.
5.3 Drawing a frequency histogram from a list
Example 31

Draw a frequency histogram for this data: 1, 1, 3, 9, 2.

Enter the data in L1 (see Example 5).

Press | 2nd) [SATPLOT and ENTER| to select Plot!.
Select On, choose the histogram option and
leave XList as .1 and Freq as 1.

Flotz  Flot:
o
gEel L L=
Hh- HIH |~

HH- HIH |~
Alistild
Frex:l

Press z00M| | 9:Stat.

The automatic scales You may need to
do not usually give the | delete any function
best display of the graphs. 43
histogram. You will

need to change the default values.

Press \;@ and choose options as shown.
Xmin and Xmax should include the range
of the data.

Ymin and Ymax should include the
maximum frequency and should go below

Zero. , IHres=1
Xscl will define the width of the bars.
Press | TRACE. Fi:L1

Use the »] key to move to each of the bars
and display their value and frequency.

[

You should now see a frequency histogram __
for the data in the list 1, 1, 3, 9, 2. pun=t "

11
rJ
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5.4 Drawing a frequency histogram from a frequency table

Example 32

Draw a frequency histogram for this data:

Number 1123

Frequency |3 |4 |6 |5

Enter the data in L1 and L2 (see Example 6).
Press 2nd] S@ and ENTER| to select Plot 1.
Select On, choose the histogram option
and leave XList as L1 and Freq as L2.

Flotz  Flot:
ff
upel L L=
Hh- {IH |~

HH- H{IH [~
wlistilq
Frea:ilL:z

Press (zooM) | 9:Stat.
The automatic scales
do not usually give the
best display of the
histogram. You will
need to change the default values.

You may need to
delete any function
graphs. Y=/

4:Z0ecimal

: 2Sqauare

: 25t andard
s 2Trig

: 2Ilnteger
Zoomstat

Egguam_ﬂut

Press \iWINDOVE and choose options as shown. | Wl THDICIL
Xmin and Xmax should include the range Amin=g
f the dat HNAXN=6
o : e data. ‘ ®ecl=1
Ymin and Ymax should include the Ymin=-1
maximum frequency and should go below Ymax=y
sero Yscl=1
. : +rres=1
Xscl will define the width of the bars.
Press | TRACE|. Fililz
Use the » ] key to move to each of the bars
and display their value and frequency. el
You should now see a frequency histogram | f |
~ ; min=z
for the data in the list 1, 1, 3, 9, 2. m:::-:{E =

5.5 Drawing a box and whisker diagram from a list

Example 33

Enter the data in L1 (see Example 5).
Press | 2nd) star piop) and |ENTER) to select Plot 1.
Select On, choose the box and whisker
option and leave XList as L.1 and Freq

as 1.
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Press zooM) | 9:Stat. MEMOR"Y
The automatic scales do r=0om Out,
oo i s Z0ecimal
nf)t usually give the best  f v, may need : 2SHuare
display of the box and to delete any E EStandar*-:I
whisker diagram. You function graphs. = %}-I"'ig
will need to change the | ¥=| " ra DENEEEE
default values.
Press \jVWINDOW\? and choose options as shown. HIHDUN
. : Amln=g .
Xmin and Xmax should include the range Ymax=10
of the data. ::-::51;, 1=1
Ymin and Ymax do not affect the way in ﬁl"‘l 1 I"|=_J: 1
g g .. Max=
which the diagram is displayed. Ve =1
drres=1
s T
Use the | » | key to move the cursor over the | |
plot to see the quartiles, Q1 and Q3, the
median and the maximum and minimum
values.
Hed=2

5.6 Drawing a box and whisker diagram
from a frequency table

Example 34

Draw a box and whisker diagram for this data:

Number 112|345
Frequency |3 |4 |6 |5 |2

Enter the data in L1 and L2 Flatz Flot:
(see Example 6). L f D'F' f
Press 2nd| (sTar pLot and ENTER to select Plot 1. o |5'].EI b Eﬁ_—. F a Fes I— Eﬁ &
Select On, choose the box and whisker == L1 Lz - Wlist: |_ i
diagram option and leave XList as L1 and | (5% EQLII‘LS OfFf Freq:ilL:z
Freq as L2. =
1 44FTot sOFF
Press (zooM) | 9:Stat. wﬂ MEMORY
The automatic scales do | You may need s Eﬂgg ; Eg% '
nf)t usually give the best  to dellete any 5 ; ZoAaare
display of the box and function 61 25tandard
whisker diagram. You graphs. | X3 EE %}'r‘ig
will need to change the ﬂ:!z DENEEEE
default values.

P Continued on next page
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Press | wipow) and choose options as shown. b.l:}::HDDHE
Xmin and Xmax should include the range M1A=
of the data AMax=G
: : _ Ascl=1
Ymin and Ymax do not affect the way in Ymin=-1
which the diagram is displayed. Ymax=23
Yscl=1
+ares=1
Press |TRACE). FiLilz "

Use the » key to move the cursor over the
plot to see the quartiles, Q1 and Q3, the
median and the maximum and minimum
values. — -

Hed==

Calculating statistics

You can calculate statistics such as mean, median, etc. from a list,
or from a frequency table.

5.7 Calculating statistics from a list

Example 35

Calculate the summary statistics for this data: 1, 1, 3, 9, 2

Enter the data in L1 (see Example 5). 1-Var Stats L1
Press sTI | CALC | 1:1-Var Stats.

Type 2nd] 11 and press ENTER).

1-Var Stats
: 2-Var Stats
: Med-Med
iLinkRegCax+hbl
: QuadReg
iCubicReg
JEuartReg

The information shown will not fit on a single 1-Uzr Statzs

screen. You can scroll up and down to see it all. K=
The statistics calculated for the data are: %i?i% &
mean X Sx=3. 346640186
sum  Sx 4,5252' L5989
sum of squares X x’
sample standard deviation s 1-Uar SLals
population standard o, Trh=5
deviation mina=1
number #n HéE:E
minimum value ~ MinX Clz=65
lower quartile ~ Q, maxx="2

median  Med
upper quartile  Q,
maximum value MaxX
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5.8 Calculating statistics from a frequency table

TI-84 Plus

Example 36

Calculate the summary statistics for this data:
Number 1123|465
Frequency | 3 | 4 | 6 | 5| 2

Enter the data in L1 and L2 (see Example 6).
Press sl | CALC | 1:1-Var Stats.

Type 21d) 1) () 20d) (2] and press enieg).

1ar Stats Li.LzH

The information shown will not fit on a single
screen. You can scroll up and down to see it all.
The statistics calculated for the data are:

1-Yar Stats
®=2. 90
=x=09

X E=ZA3

Sx=1.23437c841

e B ax=1.203126942
sum  Xx Lh=2a
sum of squares  Xx’
o 1-War Stats
sample standard deviation s, +r=20
population standard o, B 1 I"|§= 1
eviation Mad=3
number n Bz=d4
minimum value  minX MAXH=D
lower quartile  Q,
median  Med
upper quartile  Q,
maximum value  MaxX

5.9 Calculating the interquartile range

Example 37

Calculate interquartile range for this data:
Number |1 | 2 | 3 |4 | 5
Frequency | 3 | 4 | 6 | 5| 2

First calculate the summary statistics for this data (see Example 12).

(Note: The values of the summary statistics are stored after One-Variable
Statistics have been calculated and remain stored until the next time they
are calculated.)

Press \iVA;RS) | 5:Statistics... | PTS | 9:Q3 \ENB ;J‘ @ | 5:Statistics... |
PTS | 7:Q1 [ENIER

The calculator now displays the result:

Interquartile range = Q, - Q, = 2

The interquartile range is the
difference between the upper and
lower quartiles (Q,— Q,).
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5.10 Using statistics

The calculator stores the values you calculate in One-Variable Statistics so that
you can access them in other calculations. These values are stored until you
do another One-Variable Statistics calculation.

Example 38

Calculate the ¥ + ¢, for this data:

Number 1123 |4]|5
Frequency | 3 | 4 | 6 | 5| 2

First calculate the summary statistics for this data (see Example 12). T

(Note: The values of the summary statistics are stored after One-Variable 4.133128942
Statistics have been calculated and remain stored until the next time they
are calculated.) -

Press \@ | 5:Statistics... | 2: x LENT@ \ —) \@ | 5:Statistics... 4:0x \@
The calculator now displays the result:

X +0, =415 (to 3sf)

Calculating binomial probabilities

5.11 The use of nCr
Example 39

Press (8.
Press | maTH) 3:nCr.
Press (3] ENTER.

:randInto
: randHormi
JrrandBind

Press [ENTER). 2 nCr 3
7 e =Y
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Example 40
. 4
List the values of [ J forr=0,1, 2, 3, 4.
r
Press \5 to display the Y= editor. The default graph type is Function, so Flotl Flokz Flokz
the form Y= is displayed. :‘ﬁ ; E-‘-‘I- g1
Press 4. W=
Press m 3:nCr. wWWy=
Press X,1,6,n ENTER). “MNe=
‘ ) “ME=
M=
Press | 2nd| TABLE). & Nl
The table shows that [ 1
(4] | {4} /i (4] 6 {4} i You may need to reset the % E
ST T2 T tart val di tal K Yy
0 1 2 3 Start value an |ncrem§n a |-| 1
4 values for the table using [ 0
and ( J:l 2nd | TBLSET B :
T +

5.12 Calculating binomial probabilities
Example 41

X is a discrete random variable and X ~ Bin(9, 0.75).
Calculate P(X = 5)

9
P(X:S):(SJOJSS 0.25

The calculator can find this value directly.

Press 2nd| DISR| A:binompdf{(. W
2 258 You should enter colf e

Enter 9 as trials, 0.75 asp gnd 5as x. the values: n (numtrials), p binomedf <
Select Paste and press ENTER and x, in order. thinomcof <
Press [ENTER| again C:rolssonFdf |
o D:roissoncdf (
E:geometrdfc
F:g9eometcdfc

The calculator shows that P (X = 5) = 0.117 (to 3sf). inomEdf C9. 3. TSk
. 116793468689
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Example 42

X is a discrete random variable and X ~ Bin(7, 0.3).
Calculate the probabilities that X takes the values {0, 1, 2, 3, 4, 5, 6, 7}.

Press  2nd) | DISTR| A:binompdf{(. DEAL
Enter 7 as trials, 0.3 as p and leave x blank. You should enter c i
Select Paste and ress /ENEQ\‘ the values: n (numtriaIS) p b ]'. anPdF(
Taste and press iy o ' s binomcdf ¢
Press [ENTER again andx in order. C:rolssonFdf |
o D:roissoncdf C
E:Jeometrdf
F:9eometcdf
The calculator displays each of the probabilities. inomEdfCF.A,. 30
To see the remaining values scroll the screen to the right. L. 8323545 24780
The list can also be transferred as a list.

Press (gl A B D inomPdf(Ts B, 30
Press [ENTER'. L. 83230435 24780
o Fis+L 1

L. 88235435 24700

Press sm| 1:Edit... L1 Lz L= 1
The binomial probabilities are now displayed in the first column. ﬂéﬁ ____________

.F17EE

.ccalg

L8772y

L2k

J0EES

Lith =, H223543

Example 43

X is a discrete random variable and X ~ Bin(20, 0.45).
Calculate

a the probability that X is less than or equal to 10.

b the probability that X lies between 5 and 15 inclusive.
c the probability that X is greater than 11.

Press | 2nd, DISR) B:binomcdf{(. c FEIEF""'I
You are given the lower At EiﬂgmggFE
bound probability so you You should enter tFrolssonFdf e
have to calculate other the values: n (numtrials), D *FO 1 E-S-I:II"IC-d'F |:
probabilities using this. p and x, in order. E:geometFdf
F:geometcdf(

P Continued on next page
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a Enter 30 as trials, 0.45 as p and 10 as x. fingmgdf‘ C28. 8, 4

Select Paste and press \:I;ENiTyli . roA7 1864

Press ENTER| again
P(X < 10) = 0.751 (to 3sf).

b P6<X<15=PX<15—-PX<4) 1romcddf (2. J, 3
Press  2nd| DISTR) B:binomcdf( L A7I6E03384 1

Enter 20 as trials, 0.45 as p and 10 as x.

Select Paste and press UﬁTj{&‘

Type 6 and then Press \@ @ B:binomcdf(
Enter 20 as trials, 0.45 as p and 4 as x.

Select Paste and press [ENT@

Press [ENER again

P(5 < X < 15) = 0.980 (to 3sf).

c P(X>11)=1-PX=<11) - 1-binomcdf (2@, 8r
Enter 1) - and then Press 2nd) pisTR| B:binomcdf( . 138764971
Select Paste and press ENTER| N

Press [ENER again
P(X > 11) = 0.131 (to 3sf).

Calculating normal probabilities
5.13 Calculating normal probabilities from X-values

Example 44

A random variable X is normally distributed with a mean of 195 and a standard deviation
of 20 or X ~ N(195,20%). Calculate

a the probability that X is less than 190.

b the probability that X is greater than 194.

c the probability that X lies between 187 and 196.

Press ‘% Dmﬂ | 2:normalcdf(. The value E99 is the largest value that -E]_-E-IE DEAL
can be entered in the GDC and is used = orma 1 Pd'r':
B , o hormal cdf |
Press ENTER|. You should enter the in the place of co. It stands for 1 x 10 : inuvHorme
values, Lower Bound, (—E99 is the smallest value and is ,-_1_: il"l'-.-'T':
Upper Bound, i and o, used in the place of —o0). TQ enter the et
in order. E, you need to press 2an‘ \EI; Ei= t.-C-d‘F":
rXepdfy
a P(X<190) aormalcdf ¢ -g99,
Enter Lower Bound as —E99, Upper Bound as 190, x to 195 and o to 20.
P(X < 190) = 0.401 (to 3 sf) 99,1908, 195, 28>

normalcdf( —g99; »
LAE1 2937256

P> Continued on next page
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b P(X<194)
Enter Lower Bound as 194, Upper Bound as E99, u as 195 and & as 20.
P(X > 194) = 0.520 (to 3 sf)

TI-84 Plus

hormalcdy c194. '
194, g99, 195, 26>

hormalcdf (194, '
. 219938874

c P(187 < X <196)
Enter Lower Bound as 187, Upper Bound as 196, 1 as 195 and o as 20.
P(187 < X <196) = 0.175 (to 3sf)

hormalcdt C187. 1'%
137: 196, 195, 2800

normalcdf 1871
. 1 7S3EASY1]

5.14 Calculating X-values from normal probabilities

In some problems you are given probabilities and have to calculate the associated

values of X. To do this, use the invNorm function.

' When using the Inverse Normal function,

make sure you find the probability on the
correct side of the normal curve. The areas
are always the lower tail, that is they are
always in the form P(X < x) (see Example 26).

If you are given the upper tail P(X > x), you
must first subtract the probability from 1
before you can use invNorm (see example 27).

Example 45

A random variable X is normally distributed with a mean of 75
and a standard deviation of 12 or X ~ N(75, 122).
If P(X < x) = 0.4, find the value of x.

Press | 2nd) DISR) | 3:invNorm(. You should enter the values: area
(probability), 4 and o, in order.

Press [ENTER).

You are given a lower-tail probability
so you can find P(X < x) directly.

DREAL

:normalrFdf o

Z2inormalcdf o
1nwHormc
inuTe

2 Ledf]

B todfo

R IR

Enter area (probability) as 0.4, ttas 75 and ¢ as 12.
So if P(X < x) = 0.4 then x = 72.0 (to 3sf).

1nvHormoE. 4, 7S, b
. rl.95983479
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TI-84 Plus

A random variable X is normally distributed with a mean
of 75 and a standard deviation of 12 or X ~ N(75,122).
If P(X > x) = 0.2, find the value of x.

before.

Press | 2nd, DISR) | 3:invNorm(.
You should enter
the values: area
(probability), u
and o, in order.

—
Press |ENTER.

You are given an upper-tail probability so
you must first find P(X <x)=1 - 0.2 =0.8.
You can now use the invNorm function as

DEAL
Fhormaledfl
2 normalodf

inwHorme
inuTe

i Al

5 todf o
rREpdf o

Enter area (probability) as 0.8, ptas 75 and ¢ as 12.
So if P(X > x) = 0.2 then x = 85.1 (to 3sf).

80 80

This sketch of a normal
distribution curve shows this
value and the probabilities
from Example 29.

1nvHormoH. 8. 7o, k
. 25. 0994543

Scatter diagrams, linear regression
and the correlation coefficient

5.15 Scatter diagrams
Example 47
Consider this data that is approximately connected by a linear function.
x | 10|21 |24 3.7 5.0
y |40 |56 |98 | 10.6 | 14.7

a Find the equation of the least squares regression line of y on x.
b Find Pearson’s product-moment correlation coefficient.
c Use the equation to predict the value of y when x = 3.0.

Press ST | 1:Edit and press [ENTER).
Type the values of x in the first column (L1)
and the values of y in the second column (L2).

Press \:ENTE@ or| vj after each number to move down to the next cell.
Press [ » to move to the next column.

You can use columns from L1 to L6 to enter the lists.
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Press 21d) [STTPLOT and ENTER) to select Plot1.
Select On, choose the scatter diagram option, XList as L1 and Ylist as L2. |_._?_1 i, &
You can choose one of the three types of mark. tFPlot2. 0f
L L Lz o
sPlot3 0FF
L L1 Lz o
LFPlots0ff
Flakz Flokz
't
grel B L~ dn
Hh HIH |
list:ilA
listilz
ark: =
Press (z00M) | 9:Stat. gﬁi MEMORY
The automatic scales do not usually give the best You may need to 0o Ouit.

] g g delete any function 4:Z0ecimal
display of the scatter diagram. You will need to raphs. ( 5 FSayare
change the default values. graphs. &i 25tandard

re2Trig

2: ZInteder

ellZoomSt.at.

+
* +
+
+
Press [wmoow) and choose options as shown. Vol (e o el ld:;{:HDDHB
Xmin and Xmax should include the range of zero in the range if you Hmég;B
the x-data. want to show the axes Moo ]=1
. . on the graph. Vmin=a
Ymin and Ymax should include the range of Wmaw=17
the y—data. LI'IS":' 1 =2
You now have a scatter graph of y against x. drres=1
+
* +
+
+

» Continued on next page
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In order to see the Pearson’s product-moment correlation coefficient, you tEACH T

need to have diagnostics on your GDC switched on. F' CLAZZIC

Press MoDE and use v to scroll down to the second screen. Set STAT ANSHER:: DEC _ FEAC

DIAGNOSTICS to ON and press ENTER GUTOFURMATGRAPH: [ VES
1o to O an press |ENTER,. STATDIRGNOSTICS: OFF  [7

Then press  2nd, QUIT) to return to the home screen. SETCLOCKDLAFCTESN-EET,

1inEegcax+b> N

Press s | CALC |4:LinReg(ax + b). 19Cax+br Li.Lz»

Press 2nd) 1) o) 206) 2] L)

Press APHA| F4 and press ENTER) to select Y1.

Press ENTER again.

You will see the coefficients of the equation of the inF=9

least squares regression line and the value 7 of the a=gx+h

correlation coefficient. E;E : E%g%?g;?%

The equation is y = 2.63x + 1.48 (to 3sf). re=,91153383473
=.9047489247

The value of 7is 0.955 (to 3 sf).

Press (GRAPH and you will see the least squares regression line and the data
points that you plotted previously.

P Continued on next page
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1:L1.L2

Press | TRACE| and use the (») [ 4] keys to move the trace along the line.
The cursor moves between the data points.
Press |« to move onto the line itself.

It is not possible to move the trace point to an exact value, so get as close
to x = 3 as you can.

T=c.BeB1987YBe 165 H+1.47 2

From the graph, you have found that y is approximately 9.5 when x = 3.0.

n=z.06zHE098 LY=0.52HER0Y .

Press 3 |ENTER|.

1=z.62819974Bz1650+1 472
The cursor now moves to exactly 3.0.

When x = 3.0, an estimate of the value of y is 9.36, from the graph.
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